Poly(A) synthesis in T2L phage-infected Escherichia coli. A combination of polynucleotide phosphorylase and ATPase.
In crude extracts of T2L phage-infected Escherichia coli cells an enzyme activity was found that produced poly(A) from ATP as substrate. Purification of the extract led to the isolation of two enzymes, a polynucleotide phosphorylase and an ATPase. The polynucleotide phosphorylase possessed the same properties as the well-known enzyme from uninfected cells and its molecular weight was about 265 000. The ATPase was purified to over 90% purity; its molecular weight was estimated to be about 165 000 with three subunits of 55 000. The characterization of this enzyme showed that it was different from any ATPase known so far. Mg2+ cannot be replaced by Ca2+, as it can from the membrane-bound ATPases. The only product yielded by the enzyme was ADP; it was very specific for ATP, other ribonucleotide triphosphates being practically unaffected. The rate of ATP splitting was found to be very high, the turnover number being 2.51 X 10(4) min-1 at 37 degrees C. Even at 0 degree C the enzyme was still active. The optimal assay conditions for ATPase turned out to be very similar to those of polynucleotide phosphorylase. Thus the combination of the two enzymes very efficiently produced poly(A) from ATP. In this combination the polynucleotide phosphorylase was the rate-limiting enzyme, since its turnover number was about 40 times lower than that of the ATPase. The evaluation of a variety of properties of the poly(A)-synthesizing constituent found in the crude extracts led us to conclude that this activity arises from the combined action of ATPase and polynucleotide phosphorylase, and is not due to a poly(A) polymerase.